Changes in cardiac metabolism, perfusion, ECG and plasma catecholamines during increased intracranial pressure in the pig.
The effects of graded elevations of intracranial pressure (ICP) on cardiac metabolism, blood flow and electrophysiology, and plasma catecholamines were studied in eight open-chest pigs. ICP was consecutively elevated from 15 +/- 3 mmHg in the control state to 40 +/- 4, 84 +/- 4 and 152 +/- 11 mmHg. Mean arterial blood pressure and heart rate were significantly increased at the two highest ICP levels. Cardiac oxygen uptake was also increased from 2.9 +/- 0.4 ml X min-1 to a maximum of 7.1 +/- 2.0 ml X min-1, and coronary sinus blood flow increased from 49 +/- 7 to 131 +/- 35 ml X min-1 at the highest ICP level. The transmyocardial blood flow distribution was unchanged, as determined by the microspheres technique. Arterial plasma catecholamine concentrations were significantly elevated at the two highest ICP levels, but noradrenaline overflow from the heart did not increase. The high arterial adrenaline concentrations (51 +/- 25 nmol X 1(-1) at the highest ICP level) may be responsible for the cardiac stimulation seen in these experiments. No signs of ischaemia, as judged by myocardial lactate production or the relative flow distribution to the endocardium were observed. Changes in the T-wave morphology appeared in the subendocardial ECG at all ICP levels, the changes being more prominent with increasing ICP levels. It is concluded that the increase in circulating catecholamine levels, adrenaline in particular, together with an elevation of afterload cause an increase of myocardial work, which may explain the T-wave changes in the ECG which are observed upon rapid elevation of intracranial pressure.